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(54) NEW PHOTOPOLYMERIZABLE COMPOSITION 

(57)Abstract 

PURPOSE: To improve alkali resistance and chemical resistance by incorporating a polyphenylene 
ether resin containing unsatd. groups and a compd. having azide groups in the molecule. 
CONSTITUTION: A polyphenylene ether resin containing unsatd. groups and a compd. having at least 
two azide. groups in the molecule are used. The polyphenyle ether resin containing unsatd. groups is 
obtd. by introducing functional groups containing carbon-carbon double bonds and/or carbon-carbon 
triple bonds as side chains to polyphenylene ethers. Other photopolymn. initiator or sensitizer may 
be used with above compds., or such a compd. which can be polymerized with the photopolymn. 
initiator may be used. This compsn. is used in a liquid state (liquid resist) by using a solvent or in a 
state of a photopolymerizable layer (dry film state) by coating a supporting body and drying. Thus, 
the compsn. has good image forming property without giving theremal damage to the surface, and 
especially, shows excellent resistance against a plating liquid in an electroless plating process. 
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(51)IntCI. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](a) A photopolymerization nature constituent containing polypheny lene ether resin 
containing an unsaturation group and a compound which has at least two azido groups in the (b) 
molecule. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About a photopolymerization nature constituent, this invention will be used for 
printed-circuit-board material and a surface-protection film, and interlayer insulation film material, if 
it says in more detail, it is excellent in especially alkali resistance, chemical resistance, and heat 
resistance, and relates to the photopolymerization nature constituent which gives a low dielectric 
constant material. 
[0002] 

[Description of the Prior Art]Now, it is divided roughly into the following three things as a 
manufacturing method of a printed circuit board. Namely, a subtractive process which forms the 
predetermined circuit by etching etc. by using as a protective film the resist image formed on copper 
clad laminate, They are a fully-additive process which forms a resist image on an insulating substrate, 
performs non-electrolytic copper plating and forms the predetermined circuit, and a semiadditive 
process which is the interim techniques of both. Although the subtractive process is making the 
mainstream in these now, The densification of wiring and a demand of high-reliability increase, it has 
the fault that through hole plating of a high aspect ratio hole, a byway hole, etc. is still more difficult, 
and the fully-additive process and the semiadditive process have attracted attention also from a 
manufacturing process being still more complicated for a long time. On the other hand, according to 
each method, a variety of photo-curing resist materials are developed, and various characteristics as 
an object for printed circuit board manufacture are demanded. As these various characteristics, 
sensitivity and the lithography characteristic of resolution have been a technical problem with 
important alkali resistance, chemical resistance, and permanent resist characteristic from the first 
[0003]The photoresist resist used for an additive process process does not have sufficient 
performance conventionally, The float from the substrate of a resist image and peeling arise during 
electroless deposition, or there is no prolonged preservation stability after plating, there is a problem 
which a crack and an insulating fall produce, and use cannot be borne. In order to cope with these 
problems, the photoresist constituent which consists of polyphenylene ether resin containing an 
unsaturation group and a photopolymerization nature compound in JP,2-264257,A is indicated, but. 
Bridge construction by the polyphenylene-ether-resin comrade containing the unsaturation group at 
the time of an optical exposure is not enough, and cannot fully be pulling out alkali resistance and 
chemical resistance. 

[0004]On the other hand, the damage to the substrate by heat curing caused deterioration of quality, 
and surface-protection films and interlayer insulation films, such as a solder resist, had become a 
problem. With the epoxy resin, a lower dielectric constant was not obtained but it had become the 
hindrance of improved efficiency again. 
[0005] 

[Problem(s) to be Solved by the Invention]Thus, in the manufacturing process by an additive process, 
the photoresist resist excellent in alkali resistance and chemical resistance with sufficient heat 
resistance is called for. As permanent protective films, such as a solder resist, the so-called fitness 
of heat resistance, chemical resistance, and dielectric characteristics is called for, without doing 
damage to a substrate by heat cure. 
[0006] 

[Means for Solving the ProbIem]As a result of repeating examination wholeheartedly that the above- 
http://www4.ipdl.inpitgoJp/cgi-binA^ 2008/09/10 



JP,06-019129,A [DETAILED DESCRIPTION] 



2/12 ^— V 



mentioned problem should be solved, a photopolymerization nature constituent which has outstanding 
alkali resistance, chemical resistance, heat resistance, and lower dielectric constant was found out 
without doing thermally damaging, and it resulted in this invention. That is, this invention is a 
photopolymerization nature constituent containing polyphenylene ether resin containing (a) 
unsaturation group and a compound which has at least two azido groups in the (b) molecule. 
[0007] Hereafter, this invention is explained in detail. Polyphenylene ether resin containing an 
unsaturation group used for this invention introduces a functional group which includes a carbon- 
carbon double bond and/or a carbon-carbon triple bond as a side chain to polyphenylene ether as 
indicated by JP,4-8805,A. 

[0008]It is resin which consists of a resultant of alkenyl halide of polyphenylene ether resin and a 
general formula (3), and/or alkynyl halide of a general formula (4) expressed with the following general 
formula (1), for example as the suitable example, and is Q. - [J~H] m (1) 

[m is an integer of 1-6 among a formula, and J is a polyphenylene ether chain which comprises 
substantially a unit expressed with a following formula (2), [0009] 
[Formula 1] 



H CH 3 




<2> 



• H CH 3 



[001 0]Q expressing a hydrogen atom, when m is 1, and having 2-6 phenolic hydroxyl groups in a 
monad, when m is two or more — the ortho position and the para position of a phenolic hydroxyl 
group — a polymerization — the residue of a polyfunctional phenolic compound which has an 
inertness substituent is expressed. ] 
[0011] 
[Formula 2] 

/. 

X -f CH^ C==C N C3) 



*1 



R o * 2 



[0012] 
[Formula 3] 



y -e CH^ c = c-r 4 (A) 



[0013]the inside of a formula, I, and k — each — it is an integer of 1-4 independently — X and Y — 
each — independent — chlorine. Are bromine or iodine and respectively R 1 - R 4 independently 

Hydrogen, They are a methyl group or an ethyl group. The resin which the alkenyl group and/or 
alkynyl group of X and/or Y, the following (3'), and (4') a formula have combined with polyphenylene 
ether resin respectively in share can be mentioned. 
[0014] 
[Formula 4] 



-e c h c ■= c <3 ) 

R 3 R 2 
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[0015] 
[Formula 5] 

-f CH C = C - R 4 ( 4 ) 

[0016]Explanation of polyphenylene ether resin of a general formula (1) will mention the compound 
group expressed with four sorts of general formulas as follows as a typical example of Q. 
[001 7] 
[Formula 6] 




[0018] 
[Formula 7] 




[0019] 
[Formula 8] 

I 




[0021][A 1 and A 2 express the straight-chain-shape alkyl group of the same or different carbon 

numbers 1-4 among a formula, X Aliphatic hydrocarbon residue and those substituted derivatives, 
aralkyl groups, and those substituted derivatives, Express oxygen, sulfur, a sulfonyl group, and a 
carbonyl group, and Y Aliphatic hydrocarbon residue and those substituted derivatives, Aromatic 
hydrocarbon residue and those substituted derivatives, aralkyl groups, and those substituted 
derivatives are expressed, Two phenyl groups which Z expressed oxygen, sulfur, the sulfonyl group, 
and the carbonyl group, and were coupled directly with A 2 , All the connecting positions of A 2 , X and 

A 2 , Y and A 2 , and Z show the ortho position and the para position of a phenolic hydroxyl group, and, 

as for r, 0-4s express the integer of 2-6. ]As an example, [0022] 
[Formula 1 0] 
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CH 3 CH 3 




CH 3 CH 3 . 



[0023] 

[Formula 1 1] 



CH 3 . CH 3 




[0024] 

[Formula 12] 




[0025] 

[Formula 13] 

I 




[0026] 

[Formula 14] 
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CH 



CH 



CH 




CH 




C H, 



C CH. 



CH, 



[0027]There is **. In the polyphenylene ether chain expressed with J in a general formula (1 ), unless 

the heat resistance of this polyphenylene ether resin and thermal stability are reduced, a kind or two 

sorts or more in the unit or end group stated to (i) - (iv) below may be contained. 

[0028](i) It is a unit expressed with the following general formula (5), and they are things other than a 

general formula (2), [0029] 

[Formula 15] 



f5> 



[0030][R 5 - R 8 express hydrogen, an alkyl group, a substituted alkyl group, an aryl group, and a 

substitution aryl group independently respectively among a formula. ](ii) A unit expressed with the 
following general formula (6), [0031] 
[Formula 1 6] 



10 



R 



C-NR..R.- 
il / \ 14 15 

R ,2 R .3 



[0032][R g - R 15 express hydrogen, an alkyl group, a substituted alkyl group, an aryl group, and a 

substitution aryl group independently respectively among a formula, and R 14 and R 15 are not hydrogen 

simultaneously. ](iii) The end group expressed with the following general formula (7), [0033] 
[Formula 17] 




(7) 



R 20 R 21 



[0034][RespectiveIy R 16 ~ R 20 independently among a formula Hydrogen, an alkyl group, A substituted 
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alkyl group, an aryl group, and a substitution aryl group are expressed, R 21 and R 23 express hydrogen, 

an alkyl group, a substituted alkyl group, an alkenyl group, a substitution alkenyl group, an aryl group, 
and a substitution aryl group independently respectively, and Ar expresses an aryl group and a 
substitution aryl group. ](iv) The above-mentioned formula (2) and general formula (5) A unit or an 
end group produced by making carry out the graft polymerization of the polymerization nature 
monomer with unsaturated bonds, such as styrene and methyl rnethacrylate, to a unit or an end 
group of - (7). 

[0035]As the example of a unit of a general formula (5), [0036] 
[Formula 18] 



CH 



CH, 



— — o • 



[0037] 

[Formula 19] 
H CH 3 

-8-- 

H . Ph 



[0038]** is mentioned. As the example of a unit of a general formula (6), [0039] 
[Formula 20] 
H CH 3 

H CH 2 N (CH 2 CH 2 CH 2 CH" ) 2 



[0040]** is mentioned. As the example of the end group of a general formula (7), [0041] 
[Formula 21] 

H CH fl 




[0042]** is mentioned. Next, if the concrete example of alkenyl halide expressed with said general 
formula (3) is given, An allyl chloride, an allyl star's picture, allyl iodide, a 4-bromo-1-butene, A 
transformer and/or a ****- 1-bromo-2-butene, a transformer, and/or a ****- 1-ch!oro-2-butene, 
There are a 1-chloro-2~methyl-2-propene, 5-bromo-1-pentene, a 4-bromo-2-methyl-2-butene, a 
6-bromo-1-hexene, a 5-bromo-2-methyI-2-pentene, etc. 

[0043]When a concrete example of alkynyl halide expressed with said general formula (4) is given, 
propargyl chloride, There are a propargyl bromide, propargyl iodide, a 4-bromo-1-butyne, 4-bromo-2- 
butine, 5-bromo-1-pentyne, 5-bromo-2-pentyne, 1-iodo-2-pentyne, 1-iodo~3-hexyne, 6-bromo~1- 
hexyne, etc. 

[0044]Only a kind can unite two or more sorts and can be used for these alkenyl halide and alkynyl 
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halide. Polyphenylene ether resin manufactured in accordance with this method comprises a unit 
expressed with two sorts thru/or three sorts of structural formulae as follows at least 
[0045] 

[Formula 22] 
B CH, 




H CH 3 



[0046] 

[Formula 23] 




[0047][R expresses said alkenyl group (3') and/or an alkynyl group (4') among a formula. ] 

Furthermore, a unit of the next besides the above may be included. 

[0048] 

[Formula 24] 
H CH 3 




M CH 



[0049][M expresses halogen among a formula. ]The content of halogen originating in the above- 
mentioned general formula (8) is or more 0 30 or less % of the weight of range on the basis of this 
polyphenylene ether resin, and is or more 0 20 or less % of the weight of range more preferably. In the 
polyphenylene ether resin in which the unsaturation group used for this invention was introduced, 
halogen does not necessarily need to be contained. However, when especially halogen is chlorine and 
bromine, it is effective in the ability to give fire retardancy to the hardenability resin composition of 
this invention. When giving fire retardancy, the content of desirable halogen is 1 % of the weight or 
more. However, since the thermal stability of polyphenylene ether resin itself will fall if 30 % of the 
weight is exceeded, it is not desirable. 

[0050]As a desirable example of polyphenylene ether resin in which an unsaturation group obtained 
by an above-mentioned method was introduced, resin described below, and an allyl star's picture, an 
allyl chloride, a propargyl bromide and resin that consists of a resultant of propargyl chloride can be 
mentioned. Namely, poly obtained by homopolyrnerization of 2,6-dimethylphenol (the 2,6-dimethyl- 1 , 
4-phenylene ether), A poly (2,6-dimethyl- 1,4-phenylene ether) polystyrene graft copolymer, A 
copolymer of 2,6-dimethylphenol and 2,3,6-trimethyl phenol, A copolymer of 2,6-dimethylphenol and 
2,6-dimethyl- 3-phenylphenol, Polyfunctional polyphenylene ether resin produced in 2,6- 
dimethylphenol by polymerizing under existence of polyfunctional phenolic compound Q-(H) m (m is 

an integer of 1-6), For example, a copolymer including a general formula (5) which is indicated by 
JP,63-301222,A and JP,1-29748,A, and a unit of (6), For example, there are resin containing a unit of 
a general formula (5) and an end group of a general formula (7) which are indicated by JP,2~276823,A. 

[0051]Resin which includes a repeating unit expressed with the following structural formulae as other 
examples of polyphenylene ether resin containing an unsaturation group used for a hardenability resin 
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composition of this invention can be mentioned. 
[0052] 

[Formula 25] 



C 

.HC R 
\ 

. H CH, 




[0053] 

[Formula 26] 
H CHj 

— ^O^— O 

H CH, 
H C . R 24 
C 

\ 

• R 25 

[0054] [R 24 and R 25 express hydrogen, an alkyl group, and a phenyl group independently respectively 

among a formula. ]2-allyl-6-methyl phenol which is indicated by the U.S. Pat No. 3422062 gazette as 
a concrete example of these resin, . As [ indicate / by the copolymer of 2,6-dimethylphenol, and the 
U.S. Pat. No. 3281393 gazette ] The copolymer of 2,6-diallyl- 4-bromophenol and 2,6-dimethyl- 4- 
bromophenol, The copolymer of 2,6-JIPURE nil phenol which is indicated by JP,63-47733 f B, and 2,6- 
dimethylphenol, Similarly The copolymer of 2,6-bis(2-butenyl)phenol and 2,6-dimethylphenol, Similarly 
The copolymer of 2,6-JISHINNA mill phenol and 2,6-dimethylphenol, The homopolymer of 2-prenyl 6- 
methyl phenol which is indicated by JP,58-2771 9,A, Similarly The copolymer of 2-prenyl 6-methyl 
phenol and 2,6-dimethylphenol, the same — the homopolymer of 2-(2-butenyl)-6-methyl phenol — 
the same — the copolymer of 2-(2-butenyl)-6-methyl phenol and 2,6-dimethylphenol — the same — 
the homopolymer of 2-cinnamyl 6-methyl phenol. Similarly the copolymer of 2-cinnamyl 6-methyl 
phenol and 2,6-dimethylphenol, etc. are mentioned. 

[0055]Resin produced by changing into a vinyl group a poly (2,6-dimethyl- 1 ,4-phenylene ether) 
methyl group of the 2 or 6th place indicated by U.S. Pat No. 4634742 gazette, Resin produced by 
introducing a vinyl group into the 3 or 5th place of same poly (2,6-dimethyl- 1 ,4-phenylene ether) 
phenyl group is also one of the desirable examples of polyphenylene ether resin containing an 
unsaturation group used for this invention. 

[0056]less than more than 0.1 mol %100 mol % when the range of a content of an unsaturation group 
of polyphenylene ether resin containing an unsaturation group used in this invention follows a 
definition of a following formula — less than more than 0.5 mol %50 mol % is more preferably 
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preferred. 

Content =(total number of mols of unsaturation group)/(total number of mols of phenyl group) x100 of 
an unsaturation group (mol %) 

Since chemical-resistant improving after hardening will become insufficient if a content of this 
unsaturation group turns around 0.1 -mol % in the bottom, it is not desirable. Conversely, since it will 
become very weak after hardening if 100-mol % is exceeded, it is not desirable. 
[0057]Polyphenylene ether resin in which an unsaturation group used for the (a) ingredient of this 
invention was introduced, For example, JP,64-69628,A, JP,64-69629,A, In accordance with a method 
indicated by JP,1 — 1 13425,A and JPJ-1 13426A It can manufacture by carrying out the substitution 
reaction of the polyphenylene ether resin expressed with a general formula (1) by alkynyl halide 
expressed with alkenyl halide and/or a general formula (4) which are continuously metaHzed and 
expressed with a general formula (3) with an organic metal. 

[0058]Although there is no restriction in particular about a molecular weight of polyphenylene ether 
resin in which an unsaturation group used in this invention was introduced and oligomer to the 
amount object of polymers can use it, What has viscosity number etasp/C especially measured with 
30 ** and 0.5 g/dl of chloroform fluid in the range of 0.1-1.0 can use it good. It is desirable still more 
preferred that there is 40 % of the weight or more, and quantity of polyphenylene ether resin in which 
an unsaturation group in a photopolymerization nature constituent was introduced is 50 % of the 
weight or more. If less than 40 % of the weight, desired alkali resistance and a lower dielectric 
constant will not be obtained. 

[0059]As a compound which has at least two azido groups in a molecule of the (b) ingredient of this 
invention, 2,6-bis-4-azidobenzyliene-4-methylcyclohexanone, 4,4'-diazido CULCON, 1,3-bis-(4'- 
azide benzal)-acetone, 2,6-bis-4-azidobenzyliene-cyclohexanone, 4,4'~diazido stilbene 2,2'~disulfon 
acid, 1 ,3-bis-(4'-azide benzal)-2-propanone-2'-sulfonic acid, 1 ,3-bis(4'-azide benzal)-2 propanone- 
2,2-disulfon acid, 1 ,3-bis-(4'-azide thinner MIRIDEN)-2-propanone, Azide compounds, such as 2,6- 
bis-(4'-azide benzal)-cyclohexanone 2,2'-disulfon acid and 2,6~bis-(4'-azide benzal)-methyl- 
cyclohexanone 2,2'-disulfon acid, are mentioned. 

[0060] Loadings in a photopolymerization nature constituent of these azide compound are one to 20 
weight section preferably 0.5 to 30 weight section. If there are few additions of an azide compound 
than 0.5 weight sections, after exposure is not hardened thoroughly, and a picture is not reproduced. 
If more than 30 weight sections, neither chemical resistance nor desirable dielectric characteristics 
are acquired. Other photo initiators and a sensitizer may also be combined and used for a 
photopolymerization nature constituent of this invention. As an example of a photoinitiator and a 
sensitizer, benzophenone, benzyl dimethyl ketal, 2-benzyl-2~dimethylamino 1 -(4-morpholinophenyl)- 
The butanone- 1, benzoin, benzoin alkyl ether, Anthraquinone, a thioxan ton, a halogenation thioxan 
ton, dimethylamino benzoic ester, etc. are mentioned. It is necessary to use these photoinitiators and 
a sensitizer by 30 or less weight sections, and if it is mostly used from 30 weight sections, good 
chemical resistance will not be obtained. 

[0061 ]In a photopolymerization nature constituent used for this invention, a compound which can 
polymerize by a general photopolymerization initiator can be used together. As an example, 2- 
hydroxy-3-phenoxypropylacrylate, Phenoxytetraethylene glycol acrylate, 1 ,4-tetramethylen 
GURIKORUJI (meta) acrylate, 1,6-hexanediol (meta) acrylate, 1 ,4-cyclohexanedioI (meta) acrylate, 
Octa propyleneglycol di(meth) acrylate, glycerol (meta) acrylate, 2-JI (P-hydroxyphenyl) pro pansy 
(meta) acrylate, Glycero RUTORI (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, 
Polyoxy propyl TORIMECHIRORUPURO pantry (meta) acrylate, Polyoxy ethyl 
TORIMECHIRORUPURO pantry (meta) acrylate, Dipentaerythritol penta (meta) acrylate, 
dipentaerythritol hexa (meta) acrylate, Trimethylolpropane-triglycidyhether Tori (meta) acrylate, 
Acrylate compounds (meta), such as bisphenol A diglycidyl ETERUJI (meta) acrylate, styrene, alpha- 
methyl sty re ne, divinylbenzene, vinyl acetate, triallyl isocyanurate, There are triaryl cyanurate, diallyl 
phthalate, etc. and it can use combining one sort or two sorts or more out of these. Quantity of 
these unsaturated compounds contained in a photopolymerization nature constituent is 40 or less 
weight sections, and is 30 or less weight sections preferably. 

[0062]lt is possible one sort or to blend two or more sorts of thermosetting resin, such as 
thermoplastics, such as polyphenylene ether, or an epoxy resin, and phenol resin. In order to raise the 
thermal stability of a photopolymerization nature constituent, and preservation stability, it is a 
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desirable thing to make a photopolymerization nature constituent contain radical polymerization 
inhibitor. For example, p-methoxy phenol, hydroquinone, pyrogallol, Naphthylamine, tert~butylcatechol, 
a cuprous chloride, a nitrosophenyl HIDOROKISHIAMIN aluminum salt, There are 2,6-di-tert-butyl-P- 
cresol, 2,2'-methylene bis (4-ethyl-6-tert-butyIphenol), 2,2'-methylene bis (4-methyl-6-tert- 
butylphenol), etc. 

[0063]Coloring substances, such as a color and paints, may be contained in a photopolymerization 
nature constituent indicated by this invention. For example, a Fuchsine, copper phthalocyanine blue, 
Phthalocyanine Green, There are an auramine base, a titanium white, titan yellow, the cull 
KOKISHIDO green S, Para Magenta, Crystal Violet, a Methyl Orange, Nile blue 2B, Victoria blue, 
malachite green, the basic blue 20, diamond green, etc. 

[0064]In order to distinguish a photo-curing portion from an uncured part, a coloring system color in 
which it colors by optical exposure may be contained. As a coloring system color, combination of 
leuco dye and a halogenated compound is known well. As leuco dye, it is tris(4~dimethylamino 2- 
methylphenyl) methane, for example. [Leuco Crystal Violet] Tris(4-dimethylamino 2-methylphenyl) 
methane [Leuco malachite green] ** is mentioned. On the other hand as a halogenated compound, an 
amyl bromide, an isoamyl bromide, isobutylene bromide, Ethylene bromide and diphenylmethyl 
bromide, bromination benzal, a methylene bromide, There are tribromonethyl phenylsulfone, carbon 
tetrabromide, tris (2,3-dibromopropyl) phosphate, a trichloroacetamide, iodination amyl, iodination 
isobutyl, 1,1,1-trichloro-2,2-bis(P-chlorophenyl)ethane, hexachloroethane, etc. 
[0065]In said photopolymerization nature constituent, as a plasticizer, if needed Diethyl phthalate, 
Dibutyl phthalate, stearylacid butyl, p-methylsulfonamide, tetraethylene glycol wood ether, etc. may 
contain Aerosil (made by Japanese Aerosil) etc. as a thixotropic agent, and antimony pentoxide etc. 
may be contained as fire retardant. 

[0066]Use can be presented with a photopolymerization nature constituent in this invention also in 
the state (dry film resist) where carried out spreading desiccation and the Mitsushige affinity layer 
was made to form on a base material also where it is presupposed with a solvent that it is liquefied 
(liquid resist). As a solvent used for solution mixing, dichloromethane, chloroform, Halogen system 
solvents and benzene, such as trichloroethylene, toluene, Aromatic system solvents, such as xylene, 
acetone, methyl ethyl ketone, methyl isobutyl ketone, Aprotic polar solvents, such as N-methyl 
pyrrolidone, N.N-dimethylformamide, dimethylacetamide, and dimethylsulfo KISADO, etc. are 
independent again, or it is used for which ketone solvent and a pan combining two or more sorts. 
[0067]Although thickness of the Mitsushige affinity layer differs in a use, by 5-100 micrometers, 
preferably, it is 5-70 micrometers, and to it resolution improves, so that it is thin to printed -circuit- 
board production. Film strength improves, so that it is thick Next, when [ which describes briefly a 
creation process of a printed-circuit board by a fully-additive process using a photopolymerization 
nature constituent indicated by this invention ] using as liquid resist first, Stoving of the liquid resist 
of a photopolymerization nature constituent is coated and carried out with a screen printer, a roll 
coater, a curtain coating machine, a spray coater, etc. on an insulating substrate which has applied a 
catalyst for electroless deposition, and it is considered as a substrate for image formation. When 
using as a dry film resist, after exfoliating a protective film if needed first, heat crimping of the 
photopolymerization nature constituent layer is carried out to the insulating-substrate surface which 
has applied a catalyst for electroless deposition, it is laminated on it, and it is considered as a 
substrate for image formation. 

[0068]Next, image exposure is carried out to a substrate for image formation by active light through a 
mask film. Next, when a support film is on the Mitsushige affinity layer, except for this, development 
removal of the unexposed part is continuously carried out with developing solvents, such as 1,1,1- 
trichloroethane or dichloromethane, toluene, and xylene. Next, after pretreating electroless deposition 
and activating a catalyst, electroless deposition is performed at 70 ** for 20 hours, and a copper 
conductor is formed. 
[0069] 

[Example]Although an example shows an embodiment concretely below, this does not restrict this 

invention. 

[0070] 

[Example 1] 14% of an average substitutional rate, etasp/C=0.62 (0.5 g/dl 30 **) The allyl group 
substitution polyphenylene ether of chloroform fluid was compounded from poly (the 2,6~dimethyl~ 1, 
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4-phenylene ether) of etasp/C=0.56 in accordance with the publicly known method indicated by 
JP,64-69629,A. 

[0071]The above-mentioned allyl group substitution polyphenylene ether 3g and 0.5 g of 2,6-bis-4- 
azidobenzyliene-4-methylcyclohexanone were added to the chloroform 25g, and it stirred at the room 
temperature for 1 hour. The above-mentioned solution was applied by knife edge after ** on the 
copper-clad laminate sheet which carried out counter etching, with the air forced oven, it dried for 2 
minutes and 80 ** of 20-micrometer-thick films were obtained. 

[0072]The substrate in which this photopolymerization nature resin film was formed was exposed with 
the light exposure of 1 J from on the test pattern mask with the ultrahigh pressure mercury lamp 
exposure machine (oak company make HMW-201KB). Spray development of the substrate after 
exposure was carried out for 20 seconds by 1,1,1-trichloroethane, and a 100-micrometer line was 
obtained. Exterior change was not seen although this hardened material was immersed at the room 
temperature into the methylene chloride for 24 hours. 

[0073]When the dielectric constant of this hardened material and the dielectric dissipation factor 
were measured at 1 MHz, they were the dielectric constant 2.8 and dielectric dissipation factor 2x10 
-3 

[0074] 

[Example 2] The allyl group substitution polyphenylene ether 3g used in Example 1 , 0.5 g of 2,6-bis- 
4-azidobenzyliene-4-methylcyclohexanone, and 0.5 g of benzophenone, 2-benzyl-2~dimethylamino 1- 
(4-morpholinophenyl)~butanone-1 (Ciba-Geigy make brand name: IRGACURE 369)0.5g was added to 
the chloroform 25g, and it stirred at the room temperature for 1 hour. 

[0075]When this solution was applied on the substrate by the same method as Example 1 and image 
formation was performed, a 100-micrometer good picture was formed. Exterior change was not seen 
although this hardened material was immersed at the room temperature into the methylene chloride 
for 24 hours. 
[0076] 

[Example 3] The allyl group substitution polyphenylene ether 3g used in Example 1, 0.5 g of 2,6-bis- 
4-azidobenzyliene-4-methylcyclohexanone, and 0.5 g of benzophenone, 2-benzyl-2-dimethylamino 1- 
(4-morpholinophenyl)-butanone-1 (Ciba-Geigy make brand name: IRGACURE 369)0.5g and the diallyl 
phthalate 0.5g were added to the chloroform 25g, and it stirred at the room temperature for 1 hour. 
[0077]When this solution was applied on the substrate by the same method as Example 1 and image 
formation was performed, a 100-micrometer good picture was formed. Exterior change was not seen 
although this hardened material was immersed at the room temperature into the methylene chloride 
for 25 hours. 
[0078] 

[Example 4] the allyl group substitution polyphenylene ether 3g and 4 used in Example 1, and 4- 
diazido CULCON (made in Sinko Research Institute.) brand-name: — A-013 0.5g and the 2~benzyl- 
2-dimethylamino 1 -(4-morpholinophenyl)- the butanone- 1 (the Ciba-Geigy make.) Brand name: 
IRGACURE 369 0.5g, 0.5 g of diallyl phthalate, and 0.01 g of diamond green were added to the 
chloroform 25g, and it stirred at the room temperature for 1 hour. 

[0079]When this solution was applied on the substrate by the same method as Example 1 and image 
formation was performed, a 1 00-micrometer good picture was formed. Exterior change was not seen 
although this hardened material was immersed at the room temperature into the methylene chloride 
for 24 hours. 
[0080] 

[Comparative example 1] 3 g of polymethyl methacrylate resin (the Asahi Chemical make, a brand 
name: DERUPETTO 70N), and 1.5 g of diallyl phthalate, 0.5 g of 2,6-bis-4-azidobenzyliene-4- 
methylcyclohexanone, and 0.5 g of benzophenone, 2-benzyI-2-dimethylamino 1 -(4- 
morpholinophenyl)- The butanone- 1 (the Ciba-Geigy make, a brand name: IRGACURE 369) was 
added to the chloroform 25g, and it stirred at the room temperature for 1 hour. 

[0081]When this solution was applied on the substrate by the same method as Example 1 and image 
formation was performed, a 300-micrometer picture was formed. When this hardened material is 
immersed at a room temperature into a methylene chloride for 1 hour, the hardening layer swelled 
and it has dissolved in part. When the dielectric constant of this hardened material and the dielectric 
dissipation factor were measured at 1 MHz, they were the dielectric constant 3.8 and dielectric 
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dissipation factor 5x1 0 . 
[0082] 

[Example 5] The solution shown in Example 1 was prepared, the catalyst for non-electrolytic copper 
plating (brand name: product made from AT-105:Kamimura industry) was applied to the glass epoxy 
group board which carried out spreading desiccation by the same method as Example 1, image 
formation was performed, and the substrate for evaluation was obtained. This substrate for evaluation 
was processed with the pretreatment liquid (brand name: product made from AL-106:Kamimura 
industry) of electroless deposition, and after activating a catalyst, radio solution coppering was 
performed at 70 ** for 20 hours. The presentation of electroless plating liquid is as follows. 
[0083] 

Pure water 72 Liter UM-C (brand name: product made from the Kamimura industry) 9 ** UM-A (**) 
3.6 ** UM-D (**) 4.5 ** UM-B (**) 0.72 ** 35% formalin By a 0.36 ** plating solution automatic 
management device, liquid composition is kept constant. 

[0084]The state of after-plating resist was observed and electroless plating liquid tolerance was 
judged by the following valuation bases. As a result, it was the rank 1 . 

rank 1: completely unusual — carrying out — 2 : the copper line time — three with permeance: 4 as 
which the float of resist is regarded in the copper line case : 5 as which peeling of resist is regarded 
in the copper line case : Resist has separated thoroughly. [0085] 

[Comparative example 2] The solution shown in the comparative example 1 was prepared, it applied 
by the same method as Example 5, image formation was performed, and electroless plating liquid 
tolerance was judged. As a result, it was the rank 5. 
[0086] 

[Effect of the Invention]The new photopolymerization nature constituent indicated by this invention 
has image formation nature good for not doing thermally damaging in a substrate, shows the plating 
solution tolerance outstanding in especially the electroless deposition process to it, and is useful as 
resist for printed-circuit-board production. It excels also in heat resistance and solvent resistance, 
and is usable also as a solder mask and an interlayer insulation film. 



[Translation done.] 
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^Ci«W*L^Ci*C*^ 0 PRft p->F*f 
:?xy-;k F'Pt^y, fp^'p-^, -fy+fo 
7;> ( ter t-^fi^f^-Jk ftfb^— IS, x 
FPV7^^;bb FP + yT^yT^^^A^, 2, 
6 -5/- t e r t -y?)l>- P - U V-;k 2, 2' 
-y^PVt'X (4 -x^;U- 6 - t e r t 
x y-JU) v 2, 2' ->^U>fc:'^ (4-^^JU-6 
- t e r t x y-;U) 

[0 0 6 3 ] *»I8CCJ: DBB*Sti3t**^1SMlfl?»K: 

y 7?5>> ^^C3^7X>^ , ;W- 1 "7 ^Py7^>^y 
*?;Ur3 + Sy F^'J ->S, ^'^v^yx>^. ^'JX 

[0 0 6 4 ] */t*SBft»»**W<b«B»<!:KW|-rSA: 

40 <D*a*^#^<sp5nrt^ 0 P^p^iir 

tt, ffl^tt, F'JX (4-^f^7^-2-^^;b 
^x^;b) [U>f n^y^^WtU'; h] , 

F-'jy; (4 -5y^?*;b7s y- 2 -y^7x^) ^ 
snis, *fb^>tf;u, ^{b^^u>, Fy^p^f 

;U^xx;UX;l/^ + >, 4*^tS*. F 'J X ( 2 , 3- 

j/^t^otjn ^^7.x-k hy^pp7tr/ 

50 5 F. 3^ffc7 5JU. 3^{h^V7'f;k 1, 1. 1" 
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[0 0 6 5 ] *fcBJ8B*s^e*aa;«j&cw, siwccjfct; 

^>-fef>, F;bx> l ^>l/> ( ^©^SlKJRjfflBI^ 

F>. N, N-^^f^^AT^ isJ?-)lT-teb 
73F, S^*;ux;u#+*F. tt£©#:/a F >tt« 

[0 0 6 7] **^tt»(DW*«flHfcK:*Jl»r»*4 
#\ EPWHKMRfOlfflCCttS-l 00/im, #*L< 

snfc^feM^iaafttflac^^^r^-/ Office <t 

6 EPJilia»81R©fPREXS*lB*«:a^ £ * TffiK u ^ x 

ffUrft£tWSfiltBK:2]|]|REfLWIL. muftK 
[0 0 6 8] *fcil«^j&ffl£tgccv* * 7 -< ;b 

l-MJ^PPi^>, ^c^^pp>^>, b)lx* 

^Kjfc«i»^^*©«r«ia*m\ Mi«*iStt{bofc 

[0 0 6 9] 
[0 0 7 0] 

[IftMllMSIU^o, tjsp/C^O. 6 2 



(9) tffl?6 - 1 9 1 2 9 
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(3 0T\ 0. 5g/dl, ^aa$^A*ffi) ©7'J 
;USH&#U:7*-U>x--f- JW&ttBN36 4- 6 9 6 

2 9n&mcm^2txtc&m<Dxmcu~,xv s p/c 

= 0. 5 (2, 4-7xX 

[0 0 7 1] ±E7 »; ^SHft^ 'J 7 x r. u >x - 
3gi2, 6 - b'X- 4 -TS' K^>v >, J 7 r >- 4 
^;b^>^p^^^-y>0. 5 g£^ua*;UA2 5 gCc 

«St8 0 o C, 2^K«LW3 2 0/zmC07 ^;UA*f# 

[0 0 7 2 ] C©*»^tt«ll^ -f^A*»fltUfc*« 
«ra*ffi*«W**« (^-^ItSHMW- 2 0 1 K 
B) F;^->7X^6 1 J O^Sr^Tic 

l/c, R»IS^1, 1. l-F^PPi^>r 
2 0#raX7*U-JlfSL, 1 0 0 umCD? 

20 [0 0 7 3 ] *fcC©Wb*<DR«*, R«jEJ8*1M 

0- 3 r&-o/c o 

[0074] 

[^JfeW 2 ] ^JfePd 1 Vm^tcT V Jl/Sg^^ >J7x^ 
U>x-f-;I/3 g £ 2 , 6 - t' X - 4 - T ^ F*^>t> 'J 
f r >~4 -jtf-JlzsZU^lrV-S >0 . 5gi^>77 
*y>0. 5 gr, 2 2 - i>M ^ s - 

1- (4-U7^jy7x^Jl) - :/£ y 1 

Bfi«: YJW*7-3 6 9) 0. 

30 5g^^PP^^A2 5g^, s»r lBSwiMf u 

fc. 

[0075] c©»«*, mmm 1 iia«©^r»iB 

/Co 

[0076] 

[HtfcW 3 ] KtKM l rfflc^r y ;HI»* 'J ? * - 

U>x-r-;U3 g i 2 , 6 - b'X - 4 - T ^ F-^>^ 'J 
40 f r > -4 - U-^ + lf y >0 . 5gi^<>V"7 

x^>0. 5g, 2-^>^-2-^fJb7^- 
1 - (4 -^r;b^ * 'J/7 xx;U) - :/£ S >- 1 ( ^ 

0. 5 g £Z/T Vfry Zls-b 0. Bg^^OPW 

[0 0 7 7 ] C©*«*, 1 ifeJ^CD^ffir^S 

±CC»50. B«BJS!E*ff ofci:C6, 100/LinKDM 

ifir, 2 5B*rffl»«o/c^H±^b«m^n^o 

50 /Co 



(10) 
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[0 0 7 8 ] > 

l/>x-rJL'3gi4 ) 4 -^T5^ F#;l/n> (^>:3 
fS«€ : A-013) 0. 5gi2-^>^/ 
2 *)ir ^ s- l - (A-^fcv * V * 

JWar-3 6 9 ) 0. 5 gi7^;l/i^7V^0. 

2 5gCCjjn*> MtlW^l/c 0 
[0 0 7 9] £<Djg?R*, HflsWI 1 ifHJ^O^a-CS® 10 
ItCiftL, i«M^}fo/ciC^, 10 0Mm©fi 

liar, 2 4^n««ofc*«nfBi±K{t»a6jiitt^o 

[0080] 

S«« : F70N) 3gi7^;^ry 

;H . 2, 6 - t*X-4 -ry F^>yyf>- 

4 ^rt^^ p^ + U* >0 . 5gi^>77x/> 

0. 5g, 2-^>^ib-2-^^fJl/T$/-l- *20 

UM-C (MR« : ±»X*»> 
UM-A ( " ) 

UM-D ( " ) 

UM-B ( " ) 

3 5MWvy> 

[0 0 8 4] A ^au^FOKBtllRL, OT<D 

2 : m?j>mc, 

3: S^-OISHC. \^VA b<D&Zt)mhtlZ> 

4: »^>f>^c:. U^X t<Dm&tii>mhtiZ> 

5 : ut^x h^^cciij^nn^ 

[0 0 8 5] 



ffiW6 - 1 9 1 2 9 
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: (4-^l/7*'J/7^;l/) -zf$s>-l (?'itf 
4*F-tt». fS«« : ^1^*7-3 6 9 ) ^^PP 

[0081] cotK^ i tmmox&vmfo 

±dcm^0, itM«f-?/ciC6, 3 0 0/LimCDil 

fcjwasESttfc. c©wbfc*tt{b>*u>*cc*« 
Hz-ci^ucic^, gim^3. 8. mniEmbxi 

[0082] 

[^*6«5 ] mmm 1 ccin-r*«*wiio, &n«iPM 

**JiJSM« (lS«£ : AT - 1 0 5 : ±»X*«) 
:£ft-C^r>U HH»»fiJE*tfC\ 3fffiJBS«£f#fc 0 c 

(owmmm^mmmy v^vmw&m (BMfcS : al 

-10 6: ±ttx*«> MMKriSttfbL^ifft 
7 o°cr2 oi$rajte»gffM y+*tf ofc. AHUM v 

[0 0 8 3 ] 

7 2 >; >y h ;u 

9 " 

3. 6 » 

4. 5 " 
0.72 « 
0.36 « 

[0 0 8 6] 

[»»©»*] CeBITs tiyt»fatt*3i^tt*JS!E 

ftK, S«cciMBm««^itrK:IU7&|l|««att«W 



